Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.067; wR factor = 0.207; data-to-parameter ratio = 15.4. 
The title compound, C 17 H 17 FN 4 O 4 , is a derivative of ciprofloxacin [1-cyclopropyl-6-fluoro-4-oxo-7-(1-piperazinyl)-1,4-dihydroquinoline-3-carboxylic acid]. The crystal packing is stabilized by intermolecular C-HÁ Á ÁO hydrogen bonds together with -electron ring interactions [centroidcentroid separations between quinoline rings of 3.5864 (11) and 3.9339 (13) Å ]. A strong intramolecular O-HÁ Á ÁO hydrogen bonds is present as well as an intramolecular C-HÁ Á ÁF interaction.
Related literature
For the biological activity of ciprofloxacin compounds, see: Neu (1987) . For related structures, see: Turel et al. (1996) ; Drevenšek et al. (2003) ; Li et al. (2005) ; Lou et al. (2007) . The nitroso-group geometry is similar to that observed in 1,4-dinitrosopiperazine, see: Sekido et al. (1985) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). (Neu, 1987) . Recently, several structures containing ciprofloxacin have been reported (Turel et al., 1996; Drevenšek et al., 2003; Lou et al., 2007) .
Nitrosation of amines by nitrites takes place in acid medium. The nature of the product depends on the nature of the initial amine. Commonly the secondary alkyl amines yield N-nitrosoamines. In our case, the N-nitrosation of ciprofloxacin occurs by ytterbium nitrate in nitric acid and results in the formation of ON-ciprofloxacin under hydrothermal reaction.
The title compound is composed of an essentially planar quinoline ring system [the mean deviation from best plane is 0.0274 (2) Å] which is substituted with cyclopropyl, fluoro, oxo, carboxyl and nitrosopiperazinium groups (Fig. 1) . The bond distances and angles are in agreement with those in 1-cyclopropyl-6-fluoro-7-(4-formylpiperazin-1-yl)-4-oxo-1,4-dihydroquinoline-3-carboxylic acid (Li et al., 2005) .
In the title structure, the six-membered piperazinyl ring adopts a chair conformation. The nitroso-group geometry with the NO distance equal to 1.2382 (31) Å and O-N-N bond angle of 115.583 (20)° is similar to that observed in 1,4-dinitrosopiperazine (Sekido et al., 1985) .
For the hydrogen bonding, please see Tab. 1 that comprises intramolecular and intermolecular hydrogen bonds in the structure (Fig. 2 ). As shown in Fig. 3 , the crystal packing is stabilized by π-π stacking interactions of the quinoline rings, in which the N1 ring (N1/C4-C6/C7-C13) stacks with the inversion-related N1 rings, with the centroid-centroid separations of 3.5864 (11) and 3.9339 (13) Å.
The title compound was hydrothermally synthesized under autogenous pressure. A mixture of C 17 H 18 FN 3 O 3 .HCl (ciprofloxacin hydrochloride) (50 mg, 0.14 mmol), Yb(NO 3 ) 3 (72 mg, 0.2 mmol), HNO 3 (1 ml of 0.5 M), C 2 H 5 OH (4 ml) and H 2 O (8 ml) was sealed in a stainless reactor with a Teflon liner. The mixture was heated to 393 K for one day. After cooling at a rate of 10 K h -1 to room temperature, yellow needle crystals (average 4 mm long by 0.6 mm diameter) were separated by (O) . The highest electron-density peak is situated 1.12 Å from H16A and the deepest hole 0.54 Å from C17.
Figures Fig. 1 . View of the title molecule. The displacement ellipsoids are drawn at the 30% propability level Table 1 ). Symmetry codes: 
